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Mr. Crommelin, Ephemeris for Physical 


LXI. I, 


Ephemeris for Physical Observations of the Moon for 1901. 
By A. C. D. Crommelin. 


Greenwich 

Midnight. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Geocentric Libration 
Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

0. 

3901. 
Jan. 1 

4876 

0 

+ 1*00 

0 

+ 2*82 

+ o°i9 

2-83 

2 73°*9 

347° 12 

2 

60*89 

+ 1*02 

+ 3*60 

+ i*8i 

4-03 

296*7 

35277 

3 

73*01 

+ 1*05 

+ 4‘ 2 3 

+ 3 ' 3 o 

5-37 

308*0 

35879 

4 

85-14 

+ 1*07 

+ 4*68 

+4-58 

6-55 

314*4 

4-71 

5 

97-26 

+ 1*10 

+ 4*87 

+5-58 

7-40 

318*9 

10*14 

6 

109-39 

+ 1*12 

+ 4-85 

+ 6*27 

7'93 

322*3 

14*83 

7 

I2I-53 

+ 1*14 

+ 4*50 

+ 6*62 

8-oi 

325*8 

18*64 

8 

133-66“ 

+ 1*16 

■* 3 87 

+ 6*65 

7-69 

329-8 

21*50 

9 

I45*80 

+ 1*17 

+ 296 

+ 636 

7*02 

335-0 

23*39 

30 

I 57-95 

+ 1*19 

+ 1*84 

+ 5-80 

608 

342-4 

24*29 

II 

170*10 

+ 1*21 

+ 0*56 

4 5*00 

5-03 

353*6 

24*21 

32 

182*26 

+ 1*23 

— o*8o 

43*98 

4*06 

11 "4 

23*12 

23 

194*42 

+ 1*24 

-2*15 

4 2*80 

3*53 

376 

21*03 

H 

206*59 

+ 1*25 

”3*39 

4 1*48 

370 

66*4 

i7'93 


21876 

+ 1*27 

-+43 

4 0*08 

4*43 

89 0 

1389 

16 

230*94 

+ 1*28 

“5*20 

-1*36 

. 5-38 

1047 

9-03 


243-13 

+ 1*29 

-563 

— 2 76 

627 

1161 

3 57 

38 

255*31 

+ 1*30 

-5*68 

— 4*06 

699 

1256 

357-81 

19 

267*50 

+ I'3 2 

-534 

-5-l6 

7-42 

134*0 

352-12 

20 

279*69 

+ I-33 

-4^5 

-599 

7*58 

142*2 

34687 

21 

291*89 

+ i'34 

-3*68 

-6*46 

7*44 

1503 

34234 

22 

30407 

+ i-35 

-2*51 

-6-54 

7*00 

159 0 

338-85 

23 

316*26 

+ 1*36 

—1*26 

— 6*21 

6*34 

168*5 

336-58 

24 

328*44 

+1-38 

-0*03 

-5*49 

5-49 

179*7 

335-62 

25 

340*6i 

+ 1*39 

+ no 

-4*42 

4*55 

194*0 

33612 

26 

35278 

+1*40 

+ 2*08 

-3*09 

3-72 

213*9 

338-07 

27 

4*94 

+1*42 

+ 2*90 

-i- 5 s 

3'3o 

241*4 

341-21 

28 

17*09 

+ 1*43 

+ 3*55 

0*00 

3*55 

270*0 

345-85 

29 

29*23 

+ 1*44 

+ 4*05 

4 1*56 

4*34 

291*1 

35i-2i 

30 

41-37 

+ 1-45 

+ 4'40 

4 3*02 

5*34 

304*5 

357-03 

3i 

53*5i 

+ i*47 

+ 4*61 

4 430 

6’ 30 

3i3*o 

2*89 

Peb. 1 

65*64 

+ 1*48 

+ 4*67 

4 5*32 

7*08 

3187 

8-43 

2 

77’78 

+ 1*49 

+ 4*55 

4 6 05 

7*57 

323-1 

13-35 

3 

89*91 

+ 1 ’50 

+ 4*23 

46*46 

7*72 

326*8 

17-45 
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Greenwich 

Midnight. 

Selenographical 
Oolong. | Lat. 
of the Sun. 

Geocentric Libration 

Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

T901. 

Feb. 4 

0 

102*04 

0 

+ 1-50 

+ 3°-69 

+ 6-54 

7 ’ 5 I 

330-6 

0 

20-64 

5 

114-18 

+ 1-51 

+ 293 

+ 632 

697 

335 + 

22-88 

6 

126-32 

+ 1*51 

+ 1 95 

+ 5*8 o 

6l2 

3414 

24*13 

7 

13847 

+152 

+ 0-78 

+ 5-04 

5+0 

35 i 2 

2437 

8 

15062 

+ 1*52 

-0-53 

+ 4-07 

4-10 

74 

2361 

9 

162*77 

+ 1-52 

— 1-92 

+ 2*92 

349 

33'3 

21-84 

10 

I 74-93 

+ 1-52 

“ 3-30 

+ 164 

3-68 

63-6 

19-10 

11 

l87'IO 

+ 1-52 

-4-58 

+ 0-29 

4*59 

86-4 

1543 

12 

I 99-27 

+ 1-52 

-566 

— no 

577 

ioro 

10-92 

13 

211-45 

+1-52 

-6-44 

- 2-47 

6*90 

111 *o 

5*74 

14 

223-63 

+ 1-52 

-6-84 

-3 75 

7-80 

1187 

015 

15 

23582 

+ 1-51 

-679 

-4-88 

836 

125-7 

354*44 

16 

248*01 

+ !’5I 

— 6- 27 

-577 

8-52 

1326 

34895 

17 

26020 

+ 151 

- 53 1 

-633 

826 

1400 

344-06 

18 

272-41 

+ 1-51 

-3-98 

-6*51 

7*63 

148-6 

340-06 

19 

284-61 

+ 1-51 

- 2-37 

— 6 26 

669 

1 59*3 

337-22 

20 

296-81 

+ 1-51 

— 0*67 

- 5-59 

563 

173-2 

335*76 

21 

30900 

+1-51 

4 - 0-98 

— 4*54 

4*65 

192-2 

335-^0 

22 

321*20 

+ 1-51 

+ 245 

-3 20 

4*03 

2174 

337*39 

23 

333‘38 

+ 151 

+ 3-67 

—1-67 

4-03 

245*5 

340-44 

24 

345 -S 6 

+ 1-51 

+4-59 

—0*06 

4*59 

269-2 

34473 

25 

357-74 

+1*50 

+ 5*22 

+ 1*52 

544 

286-2 

349*97 

26 

9 - 9 I 

+1-50 

+ 5-58 

4 - 2-98 

fv n ^ 

298-1 

355 71 

2 7 

22-07 

+ 150 

+ 5-70 

+ 4-25 

7 'i r 

3067 

1 55 

28 

34-22 

+ 149 

+ 5-60 

+ 5*27 

769 

313-3 

7-12 

Mar. 1 

46-37 

+ 149 

+ 532 

+ 6-oi 

8 02 

318-5 

12-13 

2 

58-52 

41-48 

+ 4-87 

+ 6-44 

8-07 

322-9 

16-42 

3 

70-67 

-b 1-48 

+ 4-24 

+ 6-56 

7-81 

327-1 

19-85 

4 

82-82 

+ 147 

+ 345 

46-36 

7 * 24 

331-5 

22-35 

5 

94-96 

4 - 1-46 

+ 2-49 

+ 5-87 

6-38 

3370 

23-89 

6 

107-11 

+ 145 

+ 1-36 

+ 5*13 

5 * 3 i 

345-2 

24-42 

7 

119-26 

+ 143 

+ 010 

+ 4*16 

4-16 

358-6 

23-97 

8 

131-42 

+142 

—1-26 

+ 3*03 

3*28 

22*6 

22 49 

9 

143-58 

+1-41 

— 2-67 

4 1-76 

3-20 

56-6 

20-03 

so 

155-74 

+1-40 

—4-06 

+ 0-42 

4-08 

84-1 

16*64 

11 

167-91 

+ 1-38 

-5-36 

— 0-96 

545 

100*2 

12-42 

12 

180-09 

+ 1-37 

— 646 

-2-32 

6-87 

I09-8 

7*54 

13 

192-27 

+ i -35 

-7-29 

— 3*60 

8-13 

116*3 

217 
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Greenwich 

Midnight. 

Selenographical 
Colong. | Lat. 

Geocentric Liberation 
Sel. Long. | Lat. 

Combined 

Direc¬ 


of the Sun. 

of the Earth. 

Amount. 

tion. 

c. 

1901. 

O 

c 

0 

, 

0 

O 

0 

Mar. 14 

204’45 

-" 1-34 

- 7-73 

-473 

906 

121*5 

356-61 

15 

216*64 

+ 1*32 

“ 7-73 

-5*66 

9-58 

126*2 

351-13 

16 

228*85 

+ I " 3 I 

- 7 * 25 

-6*30 

961 

I 3 TO 

34605 

17 

24 I *05 

+1*29 

— 6*24 

- 6*59 

9*07 

136*6 

341-67 

18 

253*26 

+1*28 

- 4-79 

— 6*46 

805 

143-4 

338-30 

19 

265*48 

+ 1*27 

-3*01 

- 5*90 

6*6 2 

1530 

336-19 

20 

277*70 

+ 1*25 

-1*05 

-4*92 

5-03 

168*0 

335-57 

21 

289*92 

+1*24 

40*92 

-3-58 

3*70 

194*4 

336-57 

22 

302*13 

+ 1*23 

4 2*74 

— 2*01 

3-40 

233-7 

33919 

23 

3 M *34 

+ 1*21 

44*28 

-0*33 

4*29 

265*6 

343-25 

24 

32655 

+ 1*20 

+ 5-47 

+ i *35 

5-63 

2839 

348-40 

25 

33875 

+ 1*19 

4 6*29 

42*89 

6*92 

294-7 

354-20 

26 

35°'94 

+ 1*17 

4 6*72 

44*23 

7*94 

302*2 

0-17 

27 

3-12 

+ I*l6 

4 6*82 

+ 570 

8*64 

307*9 

5-89 

28 

i 5'30 

4 1*14 

4 6*61 

4 6 *o 8 

8*98 

312*6 

11*07 

29 

27-47 

4 1*12 

4 6*l6 

46*54 

8*99 

3167 

I 5*52 

30 

39-65 

4 1*10 

+ 5'47 

46*68 

8*63 

320*7 

I 9 *I 4 

31 

5181 

4 I *08 

4 4 * 6 l 

46*51 

7*98 

324-7 

21*85 

April 1 

63-98 

4 1*06 

+ 3*58 

46*05 

703 

329*4 

23*6l 

2 

76-15 

4 1*04 

4 2*43 

+ 5-32 

5-85 

335 5 

24*41 

3 

88-31 

4 1*01 

+1*16 

+ 4*37 

452 

345 *i 

24*20 

4 

IOO*48 

4 0*99 

— 0*18 

+ 3'23 

3*24 

3-2 

23*00 

5 

112*65 

4 0*97 

-1*59 

4 1*95 

2*52 

39*2 

20*78 

6 

I24*82 

4 0*94 

— 2*98 

4 0*59 

3*04 

78*8 

I 7*62 

7 

I 36*99 

4 0*92 

- 4*33 

-o-80 

4*40 

100*5 

13*61 

8 

I 49 *l 6 

40*89 

- 5-58 

-2*17 

599 

in -3 

8*92 

9 

161-35 

40*87 

— 6*64 

- 3*47 

7 A 9 

117*6 

3*79 

10 

I 73-53 

40*84 

- 7-45 

-463 

8*78 

121*9 

358-29 

11 

185-72 

40*82 

- 79 1 

— 5'6o 

9*69 

125*3 

352-89 

12 

197-92 

4079 

-7-98 

-6*30 

10*17 

128*3 

34779 

13 

210*13 

+ 077 

— 7*60 

— 6*6 9 

10*13 

i 3 i *4 

343-25 

14 

222*34 

40*75 

-6*74 

— 6*69 

9 - 5 ° 

134*8 

339-54 

15 

234-56 

40*72 

- 5’44 

-6*28 

8*31 

1391 

336-91 

16 

246*79 

40*70 

-376 

- 5*44 

6*6i 

145*4 

33562 

17 

25902 

40*68 

—1*82 

— 4*21 

4’59 

156*6 

335-88 

18 

27I*25 

40*66 

40*22 

— 2*67 

2*68 

184-7 

337 - 8 o 

19 

283*49 

40*64 

42*19 

- 0*95 

2*39 

2465 

341-34 

20 

295*72 

4 0*62 

+3-96 

40*83 

4”°5 

281*8 

346-23 
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Nov. 1900. Observations of the Moon for 1901. 


Greenwich 

Midnight. 

Selenographical 
Colong. | Lat. 

Geocentric Libra tion 
Sel. Long. | Lar. 

Combined 

Direc¬ 

of the Sun. 

of the Earth. 

Amount, 

tion. 

1901. 

O 

0 

0 

0 

O 

0 

April 21 

3 C 7*95 

+ 060 

+ 5*40 

4-2-51 

5*95 

2949 

22 

320-17 

+ 0‘57 

+ 6-45 . 

+ 3*99 

7*58 

3017 

2 3 

332*39 

+ 0-55 

+ 709 

+ 5+9 

8-78 

306-2 

24 

344-60 

+ 0-53 

+ 7 * 3 r 

4 6-07 

9 * 5 ° 

3097 

2 5 

35680 

+ 0*50 

+ 7 *i 5 

4- 661 

975 

3 I2 *S 

26 

901 

+ 0-48 

4-665 

4- 6 80 

9 * 5 2 

3 i 5*6 

27 

21*20 

+ 045 

4-5-88 

4-668 

891 

318-6 

28 

33*39 

+ 042 

4-4-88 

4- 6-26 

7 93 

322-1 

29 

45*58 

+ 0-40 

4-371 

+ 5*57 

670 

3263 

30 

57*76 

+ 0*37 

4-2-42 

+ 4*64 

5*23 

332*5 

May 1 

6994 

+ 0*34 

4- 1 06 

+ 3 * 5 2 

3*68 

343*2 

2 

82*12 

+ 0*31 

-o*33 

+ 2-25 

2-27 

8*3 

3 

94*30 

+ 0-28 

-171 

4- o -88 

1-92 

628 

4 

106-49 

4-0*25 

- 3*04 

-o*54 

3-09 

IOO-I 

5 

118-67 

4 - 0-22 

- 4*2 7 

-i *94 

4-69 

114*4 

6 

130-85 

4-0*19 

-5*36 

- 3*27 

6-28 

121*4 

7 

14304 

4-0*16 

-6*27 

-4-46 

7*6 9 

125*4 

8 

155-23 

+ 0-13 

- 6-94 

- 5*47 

8*83 

128-2 

9 

167-43 

4-0-10 

— 7 ' 3 2 

-623 

9-61 

130*4 

10 

179-64 

4 - 0-07 

— 7-37 

— 6-69 

9*95 

132*2 

11 

191-85 

4-0*04 

-7-06 

— 6-8o 

9-80 

133*9 

12 

204-06 

4-0-02 

-6*37 

-6-52 

9*n 

1357 

13 

216-29 

— 0-01 

-5*3o 

— 5*84 

7-88 

137*8 

14 

228*52 

-0-03 

- 3*90 

- 4*77 

6-16 

140-7 

15 

240-75 

— 006 

- 2'22 

-3*37 

4-04 

146-6 

16 

253-00 

—008 

— 0-40 

-1*71 

1-76 

166-8 

17 

265*25 

— O'lO 

4- 1-46 

4- 00 7 

1-46 

272-7 

18 

277-50 

— 012 

4 - 3*20 

+ 1*83 

3’69 

299-8 

19 

289-74 

-0*15 

+ 4*73 

+ 3*45 

5-85 

306-1 

20 

301-98 

— 017 

+ 5*91 

4-4-80 

7-62 

309-1 

21 

314-22 

— 019 

4-6-70 

+ 5*83 

8-88 

3iro 

22 

3 26 *45 

— 0-22 

4- 7-06 

+ 6-50 

9*59 

3126 

23 

338*68 

— 0-24 

4-7*00 

4- 6 - 8 o 

976 

314-2 

24 

350-90 

— 0-27 

4-6-56 

4-6-76 

9 ’ 4 < 

315*9 

25 

3' 12 

-030 

+ 5*79 

4- 6-40 

8-63 

317*9 

26 

15*33 

-°33 

+ 4*75 

+ 57 7 

7-48 

320-5 

27 

2 7’54 

-0*35 

+ 3‘5 I 

4-4*89 

6 02 

324*3 

28 

39*74 

-0-38 

4-2-17 

+ 3 * 8 i 

4*39 

330*3 


57 

0. 

352*03 
358' 20 
4'22 
9 73 
I 4 ' 4 S 
iS 36 

21-32 

233 1 

24*34 

24-38 

2340 

21- 45 
18-51 
14-68 
io-ii 

5 00 
35962 

354- 23 

34909 

344-47 

340-59 

337-68 

335 - 92 
335'5S 

336 - 73 
339-53 
343-86 
349-40 

355- 49 
1-91 
7*82 
1300 
I7'28 

20-59 

22- 89 
24-19 
24*49 

23- 79 


© Royal Astronomical Society • Provided by the NASA Astrophysics Data System 


Downloaded from http://mnras.oxfordjournals.org/ by guest on August 29, 2015 




1900MNRAS..61... 54C 


S8 Mr. Crommelin, Ephemens for Physical lxi. r, 


Greenwich 

Midnight. 

Selenographical 
Colong. { Lat. 

Geocentric Libratiou 
Sel. Long, j Lat. 

Combined 

Direc¬ 


of the Sun. 

of the Earth. 

Amount. 

tion. 

C. 

* 9 °*- 

O 

0 

O 

0 

C 

O 

O 

May 29 

51-94 

—041 

+ 0-78 

+ 2-57 

2*69 

343-1 

22 08 

30 

64 -i 3 

-o -44 

- o-6i 

+ 1-22 

I "37 

26-6 

I 9-39 

31 

76'33 

-0-47 

— 1*92 

— 019 

I *93 

957 

15 76 

June 1 

88-52 

— 050 

-312 

— i-6o 

3 * 5 i 

117-1 

ii *34 

2 

1007 I 

- 0-53 

-417 

-3-06 

5**7 

122-3 

630 

3 

II29I 

-o -55 

- 5 *oi 

-4-19 

6-53 

129-9 

0-91 

4 

I25-IO 

-0-58 

-5-64 

- 5*25 

7-70 

1329 

355*44 

5 

I 37-29 

— o-61 

-6-05 

-6-o6 

8-57 

1350 

35 °- 2 o 

6 

149-49 

— 0-64 

— 6-20 

-6-58 

9-04 

136-7 

345*45 

7 

l6r69 

~o-66 

— 6-io 

-676 

9-11 

137-9 

341-40 

8 

17390 

-o-68 

-573 

- 6-57 

8-72 

138-9 

338-28 

9 

186-11 

-0-71 

-5-io 

— 6*oo 

7-88 

139-6 

336-24 

10 

198-34 

-073 

— 4*22 

- 5 *o 7 

6-6o 

140-2 

335-48 

11 

210-57 

-o -75 

- 3 *n 

-3-80 

4 ’ 9 i 

140-7 

336-12 

12 

222-81 

-07 7 

-179 

—2-28 

2-90 

141-9 

338-78 

13 

23505 

- 0-79 

- 0*33 

-o -59 

o-68 

150-8 

341-96 

H 

247-30 

~o-81 

+119 

+ r.14 

1-65 

3 I 3-8 

346-97 

15 

259-56 

-0-83 

+ 2-68 

*f 2-8o 

3*87 

316*3 

352*90 

16 

271-82 

-0-85 

+ 4-04 

+4-25 

5-86 

3165 

359*24 

17 

284-07 

— 087 

+ 5 *H 

+ 5*41 

7-46 

316*5 

5’46 

18 

296-32 

—089 

+ 5'93 

+ 6-21 

8-59 

3163 

iro6 

19 

308-57 

— 091 

+ 6-33 

+ 664 

917 

316-4 

1582 

20 

320-81 

-093 

+ 6*32 

+ 6-71 

9*22 

316-7 

I 9-57 

21 

333-04 

~°*95 

+ 592 

+ 6-44 

8-75 

3 i 7'4 

22-26 

22 

345*27 

-0 97 

+ 5 -I 7 

+ 5-86 

7-81 

3186 

23-92 

23 

357-50 

-0-99 

+ 4 'i 4 

+ 5-°4 

6*52 

320-6 

24-53 

24 

972 

— i-oi 

+ 2-90 

+ 4-01 

4*95 

324-1 

24-12 

25 

21-93 

-1 03 

+ 1-54 

+ 2'8l 

3 * 2 ° 

33 i *3 

22-70 

26 

34*14 

—1*06 

+ 014 

+1-50 

1 51 

354‘7 

20-28 

27 

46-35 

—1-08 

— I' 2 I 

+ 0-12 

1-22 

84-3 

1693 

28 

58-55 

- i-io 

-2-44 

— 1-27 

275 

117 5 

1272 

29 

70-75 

—.1-12 

-3-48 

-2-63 

4-36 

1271 

7 " 8 i 

30 

82-95 

-ri 4 

-4*29 

- 3-88 

5-78 

1321 

2'44 

July 1 

9514 

— i*i6 

-4-85 

- 4*97 

6-95 

135*7 

356-90 

2 

107-33 

— i-i8 

— 5 I 4 

-5-83 

777 

1386 

351*49 

3 

119-53 

— 1*20 

— 5**7 

- 6-39 

8*22 

1410 

346-52 

4 

131-72 

— 1*22 

- 4-97 

-663 

8*29 

i 43 *i 

342-24 

5 

143-92 

-124 

-4-56 

- 6-49 

7-93 

I 44*9 

338*87 
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Nov. 1900. Observations of the Moon for 1901. 


Greenwich 

Midnight. 

Selenographical 
Colong. | Lat. 
of the Sun. 

Geocentric Libration 
Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

1901. 

July 6 

15612 

0 

-125 

— 3 ° 9 S 

-S '99 

O 

7-19 

146*4 

336*58 

7 

16833 

-1-27 

-327 

-513 

608 

147*5 

335*52 

8 

180-55 

-1-28 

— 2*42 

- 3*95 

4-63 

1485 

335-82 

9 

19278 

— I 29 

-1-49 

— 2*52 

2-93 

149-4 

337*54 

10 

205-01 

-1-30 

— 0-46 

~o -93 

1-04 

1537 

34072 

11 

21725 

-1-31 

+ 063 

+ 073 

096 

3 I 9-2 

345*39 

12 

22949 

-1-32 

+ i '75 

+ 2-34 

2-92 

323*2 

350*74 

13 

241-74 

“ I 33 

+ 2*85 

+ 3'8 o 

4-75 

323 -I 

35688 

14 

253-99 

- 1*34 

+ 3-86 

+ 5 *oi 

6-32 

322-4 

311 

15 

266-25 

-i *35 

+ 4 * 7 o 

+ 5-90 

7-54 

32 i *5 

8*97 

16 

278-50 

-1-36 

+ 5-28 

+ 6-43 

8*32 

320-6 

14*09 

17 

29075 

— 1*37 

+ 535 

+ 6-59 

862 

319*9 

18-30 

18 

30300 

-138 

+ 5-47 

-t- 6*40 

8-42 

3195 

21*43 

*9 

3 I 5-24 

-i *39 

+ 5'02 

+ 5-90 

775 

3196 

23-48 

20 

327-48 

—1*40 

+ 4-25 

+ 5-12 

6-65 

320-3 

24*45 

21 

339 - 7 I 

—1*42 

+ 3-20 

+ 4*13 

5-23 

322-2 

24*38 

22 

351-94 

-i *43 

+ i *95 

+ 2-97 

3*55 

326*7 

23-27 

23 

4*16 

-i *44 

+ 0-58 

+1-69 

i *79 

34 i*i 

21*16 

24 

16-38 

-i *45 

—0*82 

+ o *35 

0-89 

66*9 

18*10 

25 

28-59 

—1-46 

-213 

— 1*02 

2-36 

1156 

1417 

26 

40-80 

-i *47 

- 3*29 

-2*36 

4-05 

125-6 

948 

27 

53 -°° 

— 1-48 

-4-21 

-3-62 

5*55 

130*7 

4-26 

28 

65-20 

-1-49 

-4*84 

- 4'72 

676 

I 34-3 

35872 

29 

7 7'39 

-1-50 

-5-12 

-561 

7-60 

137-6 

3 S 3 ’ 2 o 

30 

89-58 

-1-50 

— 5*08 

-6-23 

S-04 

140-8 

347-98 

3i 

IOI-76 

— I *5 I 

-471 

— 6-52 

8-04 

1442 

343-39 

Aug. 1 

H3’95 

— i*5i 

-4*09 

— 6*44 

7"6 3 

147 6 

33965 

2 

I26T3 

-1-52 

-3*28 

- 5*97 

6-8i 

151-2 

337 -oo 

3 

138-32 

-1-52 

- 2*35 

-5*14 

5*65 

155*4 

335'62 

4 

150-52 

-1*52 

— 1 *37 

- 3'99 

4-22 

i6i*i 

335-60 

5 

162-72 

- 1*52 

— 0*40 

- 2*59 

2-62 

171*2 

337-04 

6 

174-93 

-1-52 

+ 0*55 

— 1-04 

i-i8 

207*9 

33989 

7 

187-15 

-1-52 

+ 1*44 

+ 0-58 

**55 

291*9 

344-04 

8 

199-38 

-1*52 

+ 2-29 

+ 2*16 

3-i5 

3i3'3 

349-25 

9 

2 II-6 i 

-1-52 

+ 3-08 

+ 3-60 

4*74 

3I9-4 

355-13 

10 

223-84 

-i*5i 

+ 3‘79 

+ 4-81 

6*12 

321*8 

1-25 

11 

236-08 

—1*51 

+ 4-40 

+ 573 

7*22 

3 22 *5 

7*5 

12 

248-33 

-i’5i 

+ 4’85 

+ 6-31 

7*95 

322-5 

I2-48 
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6 o Mr. Crommelin, Ephemeris for Physical lxi.’i, 

r . h Selenographical Geocentric Libration 


ixreeuwicn 

Midnight. 

Colong. | Lat. 
of the Sun. 

Sel. Long, j Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

1901. 

Aug. 13 

260*58 

0 

-i* 5 i 

+ 5°'°9 

+ 6-53 

O 

8-27 

322-1 

i 6*9 7 

14 

272*82 


4-5-08 

4-6-41 

8-i8 

321-6 

20-47 

1 5 

285-07 

-i' 5 i 

+ 4*79 

+ 5*95 

7*6 3 

321-2 

22-91 

it> 

297-31 

-1-50 

4-4-20 

+ 5*22 

6-70 

321-2 

24-27 

1 7 

309-55 

-i* 5 ° 

+ 372 

+ 4*25 

5*39 

322-0 

24*54 

18 

321-78 

-1-50 

4-2*21 

4 - 3 -IO 

3 - 8 i 

324-5 

23*75 

19 

334-01 

-1*50 

4 - 0*91 

4 - 1*84 

2-05 

333-7 

21-96 

20 

346-23 

-i* 5 o 

— 0*48 

4-0*50 

0*69 

43-8 

19-20 

21 

358-45 

-1-50 

— 1-89 

-o-86 

2-08 

II 4-5 

*5-56 

22 

10-66 

-1-50 

-3*21 

— 2-19 

3-89 

124-3 

11-13 

23 

22-87 

- 1-49 

- 4*35 

— 3’44 

5"54 

128-3 

6-13 

24 

35*07 

-1-49 

-5*21 

- 4*56 

6^2 

131-2 

o -73 

25 

47-26 

-1-48 

-574 

- 5*49 

7*94 

133-7 

355 ' 2 i 

26 

59-45 

—1-48 

- 5*87 

-6*15 

8 - 5 1 

136-3 

349-87 

27 

71-63 

-i -47 

- 5*58 

-6-51 

8-57 

I 39-4 

344-99 

28 

83-81 

— 1-46 

-4-91 

— 6-50 

8-15 

142-9 

340-87 

29 

95-98 

”i -45 

- 3*91 

-6-10 

7-25 

147-3 

337-76 

30 

108-16 

- 1*44 

-2*69 

- 5*31 

5‘95 

I 53 -I 

335-87 

3 i 

120-33 

- 1-43 

- 1-35 

-4-17 

4'38 

l62-I 

335-44 

Sept. 1 

132-51 

— 1-42 

4-0'0I 

-275 

275 

180-2 

336-50 

2 

144-69 

—1-40 

+ 1*29 

—1-16 

174 

228-0 

339-07 

3 

156-88 

-i -39 

+ 2*43 

4-0-49 

2*48 

281-4 

343-00 

4 

169*08 

- 1*38 

4 - 3*40 

4-2*10 

4-00 

301-7 

348-04 

5 

181-28 

-1-36 

4 - 4*19 

+ 3-55 

5*49 

310*3 

353 -So 

6 

193*49 

-i *35 

+ 4*82 

+478 

679 

314-8 

359-85 

7 

205-71 

- 1*33 

+ 5*25 

+572 

776 

317-5 

5-76 

8 

217-93 

-1*32 

+ 5*51 

+ 6‘34 

8-40 

319-0 

11-17 

9 

230 16 

- 1*30 

+ 5*58 

4- 6 - 6 o 

8-64 

3*9-8 

*5-83 

10 

242-39 

— 1*29 

+ 5*45 

+ 6-51 

8*49 

320-1 

19-58 

11 

254-62 

—1-28 

4- 5-09 

4- 6 -io 

7*94 

320-2 

22-3I 

12 

266-86 

— 1-27 

+ 4*51 

+ 5*39 

7*03 

320-1 

23*99 

13 

279*09 

-1-25 

4- 3-68 

4 - 4*44 

5-76 

320-4 

24-59 

14 

291-32 

— 1-24 

4-2-65 

+ 3 * 3 i 

4*24 

321*3 

24 -I 3 

15 

303-55 

— 1-22 

+ 1*43 

4-2-03 

2*48 

324-8 

22-64 

l6 

31577 

— I *21 

4-0-07 

4-0-68 

c-68 

354 *i 

20-15 

17 

327-99 

— I '20 

-1-36 

- 0-69 

1-52 

116-9 

l6-76 

18 

340-20 

— I*l8 

2*79 

— 2-04 

3 ’ 4 6 

126-2 

12-60 

19 

352*41 

— 1*17 

— 4-12 

- 3 * 3 i 

5-29 

128-8 

7 ‘ 8 i 
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Nov. 1900. Observations of the Moon for 1901. 


61 


Greenwich 

Midnight. 

Selenographical 
Colong, j Lat. 
of the Sun. 

Geocentric Libration 
Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

1901. 

Sept. 20 

O 

462 

0 

-I-I 5 

-5*28 

” 4*45 

O 

6-90 

130-1 

2-61 

21 

i6*8i 

-I-I4 

— 6*i6 

- 5 ’ 4 i 

8-20 

13+3 

357-20 

22 

29*00 

-1*12 

— 6*69 

— 6*14 

9*07 

I 32-5 

351-86 

23 

41*18 

-no 

— 6*8o 

-6*58 

9*47 

I 34 ’ 1 

34685 

24 

53-36 

—1*08 

-6*47 

-667 

9-29 

I 35*9 

342-43 

25 

65-53 

— ro6 

-5*68 

-6*38 

8*55 

* 3*3 

338-89 

26 

77-69 

— 1-04 

-4*49 

-5-69 

7-25 

1417 

33647 

27 

89-85 

-roi 

-2*99 

— 4*61 

5*50 

147-0 

335-42 

28 

10201 

-0*99 

~i *30 

-3*21 

3 * 46 . 

158-0 

335-90 

29 

114*16 

-0*96 

+ 0*43 

-i *58 

1-64 

r 95 ’ 2 

337-99 

30 

126*33 

-0*94 

+ 2-10 

+ 0*16 

2*12 

274*3 

34161 

Oct. 1 

138*49 

— 0*91 

+ 3*58 

+ i*86 

4*04 

297*5 

34652 

2 

150*67 

— 0 89 

+ 4*82 

+ 3*42 

5 * 9 i 

305*4 

352-29 

3 

162*85 

-o-86 

+ 576 

+ 4*74 

7*46 

309*5 

358-44 

4 

I 75-03 

— 0-84 

+ 6 40 

+ 5*75 

S60 

3119 

4-47 

5 

18723 

—0-82 

+ 673 

4- 6*41 

929 

313*6 

10-03 

6 

199*43 

-079 

+ 680 

+ 6-72 

9*57 

3 M *7 

14*86 

7 

211 63 

-0 *77 

+ 6*58 

+ 6*68 

9*38 

315*4 

18-80 

8 

223*84 

- 0*75 

+ 6*13 

+ 6-30 

8*79 

315*8 

2 i *75 

9 

23606 

— 0 72 

+ 5*45 

+ 5*64 

7*84 

3160 

2368 

10 

248-27 

— 0-70 

+ 4*57 

+ 4 * 7 i 

6-56 

315*9 

24*57 

11 

26049 

-068 

+ 3 * 5 i 

+ 359 

5-02 

315-6 

24*39 

12 

272-70 

— 066 

+ 2-30 

+ 2-32 

3*26 

3153 

2318 

J 3 

284-92 

— 0-64 

+ 0-96 

+ 095 

+35 

3i4*7 

20-96 

14 

297-13 

— o-6i 

-045 

-o*44 

0 63 

134*4 

17-80 

15 

309*34 

-o-59 

—1*89 

-1-82 

2-62 

133*9 

1384 

16 

32i*55 

~o -57 

-3*30 

“3*12 

4*54 

133*4 

9*29 

17 

33375 

-o*55 

— 4-62 

-4*3° 

6-31 

1330 

4*i5 

18 

345*94 

-0-52 

-5*77 

— 5*31 

7-84 

1326 

358*85 

19 

358-13 

-0*50 

-6-68 

— 609 

9'°5 

132-4 

353*58 

20 

10-32 

-0*47 

— 7*26 

-661 

9"8l 

1323 

348 54 

21 

22-49 

-0*45 

-7*47 

-6-8o 

IO-IO 

132*3 

34400 

22 

34-67 

— 0-42 

-7*24 

-675 

990 

i33*o 

34019 

23 

46-83 

-0*39 

-6*ss 

— 6*ii 

8-96 

i33*o 

337*33 

24 

58-98 

-036 

-5*43 

-5*i8 

7*50 

133*6 

335*68 

25 

71-13 

-o*33 

-3-91 

-3*88 

551 

134*8 

335*45 

26 

83-28 

-0-30 

— 210 

-2*30 

3*ii 

137*6 

336-83 

27 

95-41 

-0-27 

-0*15 

-o*54 

0-56 

j 64*5 

339*85 
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.Mr. Crommelin , Ephemeris fo 

r Physical 

IiXI. 1, 

Greenwich 

ir; ■_t 1. 

Selenographical 
Colong. | Lat. 

Geocentric Libration 
Sel. Long. I Lat. 

Combined 

Direc¬ 


Midnight. 

of the Sun. 

of the: 

Earth. 

Amount. 

tion. 

c. 

1901. 

O 

c 

O 

0 

0 

0 

0 

Oct. 28 

107*55 

-0‘24 

+ 1-82 

+1-27 

2*22 

304*9 

344*39 

29 

11970 

-0-20 

+ 3*65 

+ 2*97 

470 

309*1 

35007 

30 

131-85 

— 0'I7 

+ 523 

+ 4*44 

686 

310-3 

356*35 

3 i 

144*00 

— 014 

+ 6-46 

4 5*59 

8-55 

3 IO -7 

269 

Nov. 1 

15616 

— Oil 

47*29 

46*37 

967 

3 II*I 

860 

2 

168*33 

—0-08 

+ 771 

4677 

10*27 

3 H *3 

1376 

3 

180*50 

-005 

+ 7*74 

4679 

I0-30 

3 ii *3 

17-98 

4 

192*69 

-003 

+ 7 * 4 i 

4 6*48 

9*85 

311*2 

21-19 

5 

20488 

0-00 

+ 676 

+ 5*85 

894 

310-9 

23*33 

6 

217*07 

+ 0-02 

+ 5*86 

4 4*97 

7*68 

310-3 

24*49 

7 

229-26 

+ 005 

+ 4-76 

4 3*88 

6*14 

309-2 

2456 

8 

241-46 

+ o-o8 

+ 3 * 5 i 

42-64 

4*40 

307*0 

23*59 

9 

253*66 

+ 0*10 

+ 2*15 

4 1*28 

2 * 5 ° 

3008 

2163 

10 

265-86 

+ 0*13 

+ 074 

— 0-12 

o *75 

260-8 

1870 

11 

278-06 

+ 0*15 

-069 

-1:52 

1*67 

155*6 

i 4*93 

12 

29026 

+ 0-17 

— 209 

— 2*85 

3*54 

143*7 

10-44 

13 

302*46 

+ 0-20 

- 3*42 

— 4*06 

5 * 3 * 

139*9 

5*45 

14 

3 * 4*65 

+ 0*23 

-4-63 

— 5 ' 11 

6-90 

137*8 

0*20 

15 

32684 

+0*25 

- 5 * 7 o 

- 5*94 

8*23 

136-2 

354*92 

16 

339*03 

+ 0*28 

- 6*55 

-6 52 

9*25 

* 34*9 

349*87 

i 7 

351-20 

+ 0*30 

-7*14 

-6*79 

9-86 

133*6 

345*24 

18 

3*38 

+ 0-33 

-7*42 

-6*74 

10*03 

132*3 

34 i* 3 o 

19 

15*54 

+ 0-36 

- 7*34 

- 6-33 

9 * 7 o 

130*8 

338-20 

20 

27*70 

+ 0-39 

N 

00 

do 

1 

- 5*56 

8*84 

129*0 

336 -I 4 

21 

39*^5 

+ 0*42 

- 5*99 

- 4*44 

7*45 

126*5 

335*33 

22 

5 i *99 

+ 0-45 

-4-71 

— 301 

5*59 

122*6 

335*98 

23 

64-13 

+ 0-48 

- 3*08 

- 1*34 

336 

ii 3*5 

338-21 

24 

76-26 

+ 051 

— I -20 

4 0*45 

1*28 

69-4 

342-04 

25 

88*39 

+ 0-54 

+ o-8i 

4 2-22 

2*36 

340-0 

347-28 

26 

100-52 

+ 0-57 

+ 280 

4 3*82 

4*73 

323*8 

353*49 

27 

112-65 

+ o-6o 

+ 4-61 

45 *H 

6*91 

318-1 

0-06 

28 

124-78 

+ 0*63 

+ 6-io 

4609 

8*62 

315-0 

6-41 

29 

13693 

+ 0-66 

+ 7 *i 7 

4 6*63 

9*77 

312-8 

1207 

30 

149-07 

+ 0-68 

+ 7*78 

4 6*77 

1031 

3 ii*o 

16-78 

Dec. I 

161-23 

+ 0*71 

+ 7 * 9 i 

+ 6*53 

10*25 

309*5 

20-27 

2 

173*38 

+ 073 

+ 7 ' 6 i 

4 5*97 

9-67 

308-1 

2291 

3 

185-55 

+ 0-76 

+ 692 

4 5 *H 

8-62 

306-6 

24*32 

4 

19772 

+ 0-78 

+ 5*93 

4 4*09 

7*20 

304*6 

24-66 
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Greenwich 

Midnight. 

Selenographical 
Oolong. | Lat. 
of the Sun. 

Geocentric Libration 
Sel. Long. | Lat. 
of the Earth. 

Combined 

Amount. 

Direc¬ 

tion. 

c. 

1901. 

Dec. 5 

O 

209-90 

0 

+ o-8o 

4 471 

4 2 88 

O 

5*52 

3 °r 4 

23V 

6 

222*08 

4*0-82 

+ 3*35 

41-56 

3-70 

295*0 

22-23 

7 

234-26 

+ 0-84 

4 1-92 

4 0-18 

1 '93 

275*4 

I 9‘55 

8 

246-45 

4 o -86 

+ 0-49 

— 1-20 

130 

202*2 

i 5'97 

9 

258*64 

+ 0-88 

— 0-90 

- 2-54 

2-69 

160-5 

11-63 

10 

270-83 

+ 0-90 

— 2*20 

- 3*77 

4*37 

1497 

6*73 

11 

283-02 

+ 0-92 

- 3*37 

-4-84 

5-89 

M 52 

i *47 

12 

295-21 

+ 094 

- 4*39 

-571 

7-21 

142-4 

35 6-I 3 

13 

307*39 

+ 0 96 

- 5*24 

- 6-33 

8-21 

140-4 

350*98 

14 

319*57 

+ 0-98 

- 5*90 

-6-65 

8-89 

*38-4 

346-24 

15 

331*75 

4 i-oo 

-636 

-6-66 

9-21 

1363 

342-13 

16 

343*93 

4 - 1*02 

-6-58 

- 6'33 

9 i 3 

1339 

338*87 

17 

35609 

4 - 1*05 

- 6*54 

-5*66 

865 

130-9 

336*57 

18 

8-26 

4 - ro7 

*— 6‘22 

-4-67 

7-78 

126 9 

335 * 4 i 

19 

20-41 

4-1 09 

— 5*59 

-338 

6*53 

121*2 

335*56 

20 

32*55 

4 - 1*11 

-4*63 

-r86 

4*99 

III -9 

337 *i 5 

21 

44-69 

4 - 114 

- 3*36 

— O 19 

3*36 

93*2 

340-25 

22 

56-82 

4 - ri6 

— i*8i 

4 1-52 

2-36 

50-0 

344*79 

23 

68 95 

4 1-18 

— 0-06 

+ 3*15 

3*15 

ii 

350 * 5 * 

24 

81-07 

4-1’20 

4-176 

4 456 

4-89 

338*9 

356*98 

25 

93-19 

4 - I '22 

+ 3*53 

+ 565 

6-66 

328-0 

3*54 

26 

105-31 

4 - 1*24 

45*06 

+ 6-35 

8-12 

32 i *5 

9-67 

27 

117-44 

4- I '26 

4 6*24 

4 6-62 

910 

3167 

14-96 

28 

129-57 

4 - 1-28 

4-6-98 

4649 

9*53 

3129 

19-17 

29 

141-71 

4 - I 29 

47-23 

4 6-oi 

9*39 

3097 

22-18 

30 

153*86 

4 - I -30 

4 7*02 

+ 5*23 

8*75 

306-7 

23*99 

3i 

166 01 

4- r32 

+ 639 

44-21 

7*65 

303*4 

24-69 

1902. 

Jan. 1 

178-16 

+ 1*33 

+ 5 ' 4 i 

43*03 

6-20 

299-2 

24-28 


The longitudes are reckoned in the plane of the Moon’s 
equator, the axis of reference being the radius which passes 
through the mean centre of the visible disc. This axis therefore 
rotates with the Moon, and is not fixed in space. 

The inclination of the Moon’s equator to the ecliptic is taken 
as i° # 523, the value used in the Connaissance des Temj^s, that 
given by the Nautical Almanac being i°*536. 

The physical librations in longitude and latitude, as given by 
Professor Franz’s formulae, have been applied ’ their values are 
taken from the Berliner Jahrbuch for the days given there, and 
interpolated by s, graphical method for the other days. But the 
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64 Mr. Crommelin , Ephemeris for Physical lxi. i, 

signs in the Jahrbuch require to be reversed in order to reduce to 
the system used here. 

The colongitude of the Sun is 90° (or 45 o°) minus his seleno- 
graphical longitude. It also is the selenographical longitude of 
the morning terminator reckoned eastward from the mean centre 
of the disc. Hence its value is approximately 270°, o°, 90°, 180° 
at new Moon, first quarter, full Moon, last quarter respectively. 
The longitude of the evening terminator is of course 180° greater 
or less than that of the morning one. 

When the geocentric libration in longitude is positive, the 
region brought into view is on the west limb ; when negative, on 
the east. 

When the geocentric libration in latitude is positive, the 
region brought into view is at the Moon’s north pole ; when 
negative, at the south. 

The column “ Combined Amount’’"gives the distance between 
the apparent and mean centres of the disc, and the column 
“ Direction ” gives the position-angle of the apparent centre from 
the mean centre, or, which is the same thing, the position-angle 
of the region which is most carried into view by libration. The 
angles are reckoned eastward from the northern extremity of the 
Moon’s axis. 

C denotes the geocentric position-angle of the northern 
extremity of the Moon’s axis measured eastward from the 
northernmost point of the disc. This quantity is given now for 
the first time, at the suggestion of Professor W. H. Pickering. 
It has been computed by the second formula given in the Preface 
to the Nautical Almanac , but the coordinates of the Moon’s 
equator have been taken from the Connaissance des Temps , so as 
to make this column consistent with the rest of the ephemeris. 

The terms “East” andl “West” are used throughout with 
reference to our sky, and not as they would appear to an observer 
on the Moon. 

At the suggestion of Mr. S. A. Saunder I give the method 
for finding the altitude of the Sun at a given point on the Moon 
whose position is defined : (1) by selenographical longitude and 
latitude ; (2) by direction cosines. 

In either case the Sun’s selenographical colongitude and 
latitude (K, L supposed) must be found by interpolation from 
dhe ephemeris for the given time. 

In the first case let the given point be in the position 
longitude M, latitude N. Longitudes are reckoned from the 
meridian passing through the mean centre of the disc, and the 
positive direction is that towards Mare Crisium. North latitudes 
are considered positive. 

Then 

sine Sun’s altitude =sin L sin N -f cos L cos N sin (K +• M). 

In the second case let '( be the direction cosines of the 
given point. The axes are (r) that diameter of the Moon’s 
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Nov. 1900. Observations of the Moon for 1901. 6; 

equator which is 90° from the mean centre of the disc ; (2) the 
Moon’s polar axis ; (3) the diameter through the mean centre of 
the disc. The positive directions are as above. Mr. Saunder, I 
understand, proposes to issue some maps of portions of the Moon’s 
surface from which the coordinates £, r h ' can be taken at sight. 
Then the Sun’s direction cosines are : 

cos K cos L, sin L, sin K cos L, 

and sine Sun’s altitude 

£ cos K cos L + 7] sin L + 4 sin K cos L. 

Neither formula is convenient when the Sun’s altitude is very 
great, for an angle near 90° cannot be accurately determined 
from its sine. However, when the Sun is high the shadows are 
so inconspicuous that it is not necessary to compute his altitude 
with great accuracy. 

Examples : 

(1) To find the Sun’s altitude at Mosting A, 1901 April 2f ' 1 9 11 , 
G.M.T. 

By interpolation from the ephemeris K=i9°*68, L= +o°*45. 

Place of Mosting A, M= —5 0 ic/'3, N=—3 0 ip-zj.. 

(From Monthly Notices , lx. 3, p. 181). 

sine Sun’s altitude 

= — sino°*45 sin 3 0 ii*4 + cos 0^45 COS3 0 ii'* 4 sin(i 9 0, 68 —5 0, i7) 
= — •0007 + -2502= + ’2495. 

Sun’s altitude =14° *45. 

(2) To find the Sun’s altitude at Euclides 1901 October 25 d 13 11 , 
G.M.T. By interpolation from the ephemeris K=7i°-64, 
L= — o°’ 33 - 

Place of Euclides £= — -4887, ?/—— • 1281. 

(From Monthly Notices , lx. 3, p. 182.) 

And 4 = s/ 1 —4 2 —rf == sj 1 — ‘2388 — '0164 ==: * 744 ^ 

= + *8630. 

Then sine Sun’s altitude = — -4887 cos 'ji 0, 64 cos o°*33 

+ *1281 sin o°‘33 
+ *8630 sin 7 j 0, 64 cos 0^33 
= ~'I 539 +’0001 4 - '8190 — + *6652 

Hence, Sun’s altitude = 4i°'7o. 

Benvenue, 55 Ulundi Road , Blackheath, S.E. 

190c October 27. 


F 
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